Sunflower necrosis disease (SND) is a new threat for sunflower cultivation in India. The disease was observed during 1997 in Karnataka, a major sunflower growing state of India. Later, its occurrence was reported from almost all sunflower growing states of India, posing threat to sunflower cultivation.
INTRODUCTION
Sunflower (Helianthus annuus L.) is a major oil seed crop in India. More than 30 diseases have been reported on sunflowers worldwide (Gulya et al., 1994) . However, under Indian conditions, only few of them are of common occurrence. These include Alternaria blight, rust and downy mildew. Among these, the downy mildew problem has been solved to a great extent by undertaking surveys (Shirshikar, 1997) , releasing mildew-resistant hybrids through extensive screening at Oilseeds Research Station, Latur (Shirshikar, 2005a) and advocating chemical seed treatment (Shirshikar, 2005b) .
However, recently a new destructive disease named sunflower necrosis disease (SND) has been noticed on sunflowers. The disease was observed for the first time in 1997 in seed production area of Bagepally village in Kolar District of Karnataka State of India (Singh et al., 1977) . In subsequent years, outbreaks of this disease in major sunflower-growing states of India, especially Andhra, Karnataka and Maharashtra, have virtually threatened the sunflower cultivation and yield losses ranging from 30 to 100 percent have been reported .
The disease is of recent origin and reliable resistance sources have not been found. The disease is caused by tobacco streak virus (Prasada Rao et al., 2000 , Bhat et al., 2002 and it was found to be transmitted by thrips (Harvir Singh, 2005) . It is difficult to combat the disease through single approach as the disease is of viral origin. Most of the sunflower hybrids currently under cultivation in India have shown various degrees of susceptibility to the disease.
Recently, adjusting sowing period has been proposed for management of the disease. Also, sunflower crop sowing in post rainy season (September onwards) was found to be beneficial for minimizing necrosis incidence (Shirshikar, 2003) .
A three-year field trial was conducted during kharif season at Oilseeds Research Station, Latur (M.S.), India, to work out integrated disease management strategy for this disease. The main objective of the experiment was to determine the effect of border crop, combinations of seed treatment and different spray schedules for the management of this disease.
MATERIALS AND METHODS
A field trial was conducted during kharif seasons of 2002 to 2004 (three years) at main farm of Oilseeds Research Station, Latur. Split plot design was used in the experiment. The experiment had two main treatments and seven sub-treatments replicated three times. Sunflower hybrid KBSH-1 was used for sowing. The net plot size of 3.0 × 4.2 m was maintained for each treatment with 60 cm distance between rows and 30 cm between plants. All standard agronomic practices were applied. The treatment details are given below. During the experiment, 6 rows of sorghum (variety PVK-801) were sown 15 day prior to sunflower sowing as a border crop around the main treatment (W 1 ). For sub-treatments, seed treatment and spray schedule were followed as described in treatment details. Percent necrosis incidence was recorded at two-week intervals till 60 th days of crop stand and mean percent of incidence was calculated. Yield data were recorded separately for each treatment after crop harvest. Treatment-wise mean percent necrosis incidence and yield data along with benefit/cost (BC ratio) are presented in Table 1 . Percent necrosis incidence and year-wise yield data (2002) (2003) (2004) are presented in Table 2 . 
RESULTS AND DISCUSSION
The pooled data presented in Table 1 revealed that statically significant differences existed within main treatments. The main treatment, i.e., bordering of sorghum crop (W 1 ) recorded lowest mean necrosis incidence of 10.2 percent and maximum yield of 1222 kg/ha along with highest BC ratio of 3.4 over non-border treatment (W 2 ). The former treatment (W 1 ) was also found to be significantly superior in respect to the latter treatment (W 2 ) in necrosis incidence as well as in yield. This indicated the effectiveness of border crop treatment in minimizing necrosis incidence and increasing crop yield. The sorghum border must have helped to minimize the frequency of vector flights from outside sources. Statistically significant differences were observed within sub-treatments. Amongst the sub-treatment, treatment T 5 (seed treatment with imidacloprid + three sprays with Confidor) recorded lowest mean necrosis incidence of 4.9 percent, maximum yield of 1404 kg/ha and highest BC ratio of 3.1. This treatment was also significantly superior over the other treatments. The interaction effects were non-significant. Thus it can be concluded from the above results that for the management of sunflower necrosis disease, the sunflower crop should be bordered with 6 rows of sorghum (border crop should be sown 15 day prior to main crop) and the sunflower seeds should be treated with imidacloprid (Gaucho 70 W.S., 5 g/kg) along with three sprays with imidacloprid (Confidor 200 S.L., 0.05 percent) applied 15, 30 and 45 days after sowing.
